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(57) ABSTRACT 

This invention discloses an improved method of inputting a 
character into an electronic device having a database of 
characters including the following steps (1) selecting a 
character element or other characterizing symbol from a 
plurality of pre-selected symbols, said characterizing sym 
bol being visually similar or equivalent to at least a portion 
of said character; (2) entering said characterizing symbol 
into said electronic device by specifying the position, ori 
entation and/or relative size of components of said charac 
terizing symbol by means of tWo ?ngers simultaneously 
tapping in an input grid; and (3) performing steps (1) and (2) 
a number of times such that the database receives sufficient 
information to uniquely identify the said character. This 
invention also discloses a character input device having a 
substantially square input sensor pad Which is adapted to 
sense tWo-?nger simultaneous tapping for character input. 
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METHOD AND DEVICE FOR CHARACTER INPUT 
RETRIEVAL AND INDEXING 

FIELD OF THE INVENTION 

[0001] The present invention relates to methods, devices 
and apparatus, including keyboards, for inputting and/or 
retrieving a character into or from an electronic device such 
as a computer, an information processing system, a search 
engine and an electronic language processing system. The 
present invention also relates to a method of inputting or 
retrieving a character into or from a database of characters. 
The present invention further relates to a method of indexing 
or categoriZing characters in a database of characters as Well 
as a database of characters having a unique search, indexing 
or categoriZing structure. More speci?cally, although not 
solely limiting thereto, the present invention also relates to 
a novel character input device on Which there is provided a 
sensing grid for a user to place his ?ngers simultaneously for 
inputting a characteriZing part of the character. 

BACKGROUND OF THE INVENTION 

[0002] The conventional QWERTY keyboard has been 
used for 130 years for all languages based on the Roman 
alphabet. Hundreds of millions of people use the standard 
keyboard. After a feW Weeks, most users can input language 
at a relatively high speed. 

[0003] In contrast, many methods have been developed to 
input the Chinese language, and none of them are easy-to 
use. High-speed can only be achieved by a relatively small 
group of individuals, such as those employed in publishing, 
and then only after very extensive learning. When people 
input alphabet-based languages, they are free to concentrate 
on the document being input, and forget about the input 
process, but When they input Chinese, they must think about 
the input process. 

[0004] The economic value of ef?cient keyboarding is 
high. Throughout the Western World, hundreds of millions of 
people use the standard keyboard ?uently and easily, facili 
tating the use of both computers and the Internet. Much of 
the increased productivity achieved in the high-technology 
industries depends on the Widespread ability of the popula 
tion to employ computer input skills based on the standard 
keyboard. 
[0005] The absence of an input method for Chinese that is 
both easy to learn and fast in operation is a major obstacle 
to the Widespread adoption of information processing sys 
tems Within China. It folloWs that the economic value of an 
ef?cient and standard input method Would be extremely 
high. 
[0006] Problems With Existing Methods of Input for Chi 
nese 

[0007] The majority of language input methods require the 
user to input an exact code for each Word that is to be 
retrieved. For example, an English keyboard user Will input 
the letters: M-O-T-H-E-R to retrieve the Word “mother”. If 
the user cannot remember the code, the Word cannot be 
correctly retrieved. 

[0008] In alphabet-based languages, the use of codes is 
ef?cient, because there are a small number of letters (26) and 
users are able to spell most Words. For Chinese input, the 
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code method is inef?cient, because Chinese characters can 
not be broken doWn into a small and Well-knoWn set of 
constituent components, like the alphabet. Existing Chinese 
input methods mostly break characters doWn into a large 
number of radicals or phonetic components that are difficult 
to remember and input. 

[0009] For example, inputting Chinese characters on a 
standard QWERTY keyboard using conventional input 
methods such as Cang Jie (Cang Jie “m6 and Ruby (Wu Bi 
“‘E$”),E the characters must ?rst be broken doWn into their 
constituting component parts, Which typically include 
strokes and subordinate characters commonly knoWn as 
radicals. There are approximately 220 such recogniZable 
components for all commonly used Chinese characters and 
a greater number if all modern characters are included. In 
order to enable all such common characters to be entered 
into a computer, a database processor or other electronic 
devices through a keyboard, the 220 components need to be 
fully represented by the keys on a conventional keyboard, of 
Which only about 30 are usually available for language 
input. 

[0010] This necessitates a complicated mapping of the 220 
components on to the individual keys. Since a combination 
of keys is needed to represent the individual strokes or 
radicals, these input methods must necessarily be cumber 
some and dif?cult to learn and memoriZe. In addition, the 
analysis of Chinese characters into strokes and radicals 
requires knoWledge in the formation and structure of the 
Chinese language Which is a skill or knoWledge probably not 
possessed by most potential keyboard users. 

[0011] Another existing input method for Chinese charac 
ters requires the user to input the phonetic equivalents (or 
pinyin “##E”) of Chinese characters using a standard key 
board, Pinyin “??E” requires a user to have an accurate 
knoWledge of the pronunciation of a particular character, as 
Well as the ability to accurately convert the phonetic equiva 
lence of the pronunciation into the corresponding Roman 
alphabet. Input systems based on phonetics are dif?cult to 
use because the pronunciation of Chinese characters varies 
greatly in different localities. 

[0012] Furthermore, even if people can pronounce accu 
rately, they may not be able to transform the pronunciation 
accurately into the Roman alphabets. In addition, the 
retrieval of Chinese or other characters on the basis of 
phonetic resemblance frequently leads to the retrieval of a 
large number of characters having similar pronunciation 
Which means that a user must examine and revieW many 
characters before deciding the correct one to choose. 

[0013] Some existing input systems that use radicals 
attempt to make input easier by classifying the radicals on 
the basis of their structure. For example, in the input method 
suggested in Chinese patent publication no. CN 1181534A, 
a user is required to extract the constituting parts of a 
character and remember the codes representing the consti 
tuting elements such as “—- l ) \Z.”. In the proposed 
method, the constituting parts are generally encrypted by 
very complicated codes or key stokes representing their 
structures as Well as orientation. 

[0014] One more example is Chinese patent application 
no. 981134513, published as CN 1227363A, in Which it is 
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proposed to use a representative symbol to represent a 
collection of character components having similar geometric 
properties. HoWever, such a method still requires the user to 
accurately identify constituting components of a character in 
its character form. 

[0015] The methods of language input that are described 
above all require the user to input a ?xed code for each 
Chinese character. If the standard keyboard is used, then a 
?xed sequence of keystrokes much be executed in order to 
retrieve each character. The input methods try to help the 
keyboard user to remember the codes for each character, but 
the process is still extremely dif?cult, and therefore, on 
average, sloW. 

[0016] It is therefore desirable that a neW character input 
method and, preferably, an associated input device for 
non-alphabet based languages is provided so that the dif? 
culties and shortcomings associated With knoWn or conven 
tional character input methods and devices can be alleviated. 
In achieving the above objectives, the folloWing should be 
taken into consideration. 

[0017] (1) Using Boolean Input to Avoid Fixed Codes 

[0018] Fixed codes are not the only method to retrieve 
characters from a database. Another method is the use of 
Boolean logic, Which means a rule-based system in Which 
the keyboard user inputs information about the attributes of 
the desired character until the computer has sufficient infor 
mation to make a unique identi?cation of the character. In 
this kind of input system, the sequence in Which the 
attributes are entered does not affect the retrieval process. 
HoWever, even When a Boolean input method is used to 
enter Chinese on the standard keyboard, the process is still 
sloW. This is because the character attributes that are input 
are complex shapes that have to be remembered. 

[0019] (2) Develop a NeW Chinese Input Deice 

[0020] Many of the dif?culties associated With inputting 
non alphabet-based languages such as Chinese arise because 
of the use of the standard QWERTY keyboard, that Was 
designed for alphabet based input. The proposed invention 
should provide an input device and input method optimiZed 
for the input of Chinese and similar non alphabet-based 
languages. 
[0021] (3) The Use of Character Appearance for Input 

[0022] In order to input language, users must alWays enter 
information to the input device. When users input English or 
other alphabet-based languages, they use their knoWledge of 
spelling, because this system is easy to use. When users 
input Chinese characters on the same standard keyboard, 
they are forced to use information about radicals, or pro 
nunciation, Which are much more complicated than spelling. 
Even if their input method uses some information of char 
acter geometry, it is dif?cult to input because the keyboard 
is not designed for that purpose. 

OBJECT OF THE INVENTION 

[0023] It is an object of the present invention to address 
the need for a neW and dedicated character input system and 
input device for languages that do not use an alphabet, such 
as Chinese. 

[0024] It is also an object of the present invention to 
provide, for Chinese and other languages not based on an 
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alphabet, an input method and a device that are easier to 
learn and use than existing methods. In particular, the object 
is to provide an input method that is preferably based upon 
the appearance of characters, rather than, for example, the 
user’s knoWledge of radicals, or phonetic pronunciation. 

[0025] Furthermore, it is an object of the present invention 
to provide an input method and an input device for non 
alphabet-based languages that enable users to achieve high 
character input speeds Without the need for an extended 
learning period. In particular, the object is to utilise “natural” 
human hand gestures comprising simultaneous movement of 
multiple ?ngers, to input character elements of characters 
more rapidly than by using the less natural ?nger move 
ments of the standard QWERTY keyboard. Additionally, the 
object is to use modern sensor technology to record these 
movements ef?ciently. 

[0026] A further objective is to provide an input device 
suitable for any user Who knoWs the appearance of the 
characters to be input. In contrast, existing methods of input 
are intended for speci?c users groups, because they are 
based on specialised knoWledge of the language, such as 
pronunciation, stroke order, or radical analysis. 

SUMMARY OF THE INVENTION 

[0027] According to a ?rst aspect of the present invention, 
there is disclosed a method of inputting a character into an 
electronic device having a database of characters including 
the folloWing steps: 

[0028] (1) selecting a characteriZing symbol of said 
character from a plurality of pre-selected symbols, 
said characteriZing symbol being visually similar or 
equivalent to at least a portion of said character; 

[0029] (2) entering said characteriZing symbol into 
said electronic device by specifying the position, 
orientation and/or relative siZe of components of said 
characteriZing symbol; 

[0030] (3) performing steps (2) and (2) one or more 
times until said character has been selected. 

[0031] Preferably, the characteriZing symbol is entered 
into said electronic device though a substantially square 
input grid. 

[0032] Preferably, the physical characteristics including 
the relative siZe of components, position and/or orientation 
of said characteriZing symbols are input With reference to a 
grid in Which the character to be selected is squarely ?tted. 

[0033] Preferably, the method includes search by a pro 
cessing means for characters having said symbol and said 
physical characteristics of said symbol. 

[0034] According to another aspect of the present inven 
tion, there is provided a method of inputting a character into 
an electronic device having a database of characters includ 
ing the folloWing steps: 

[0035] (1) selecting a character element or other 
characteriZing symbol from a plurality of pre-se 
lected symbols, said characteriZing symbol being 
visually similar or equivalent to at least a portion of 
said character; 
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[0036] (2) entering said characterizing symbol into 
said electronic device by specifying the position, 
orientation and/or relative siZe of components of said 
characterizing symbol by means of tWo ?ngers 
simultaneously tapping in an input grid; and 

[0037] (3) performing steps (1) and (2) a number of 
times such that the database receives suf?cient infor 
mation to uniquely identify the said character. 

[0038] Preferably, the characteriZing symbol is entered 
into said electronic device through a square input grid at a 
location and orientation relative to the square grid that is 
identical to the location and orientation of the character 
element relative to the said character. 

[0039] Preferably, the input grid bears a grid of lines 
intended to assist the user in locating his hand during input. 

[0040] Preferably, the said characteriZing symbols can be 
de?ned by using tWo de?nitive points on said input grid. 
Entering said characteriZing symbol into said electronic 
device by specifying the position, orientation and/or relative 
siZe of components of said characteriZing symbol by means 
of tWo ?ngers simultaneously tapping in an input grid. 

[0041] Preferably, further including adjusting the aspect 
ratio of a character to near unity for specifying its physical 
characteristics both in the database and in the input grid. 

[0042] Preferably, the method includes search by a pro 
cessing means for characters having said symbol and said 
physical characteristics of said symbol. 

[0043] According to yet another aspect of the present 
invention, there is provided a character input device for an 
electronic device including a plurality of input selections 
corresponding to a plurality of input selectable character 
symbols and an input grid on Which the relative siZe, 
orientation and/or position of said selected symbol can be 
de?ned and input into said electronic device. 

[0044] Preferably, the selectable characteriZing symbols 
include one or some of the folloWing symbols: 

[0045] Preferably, the input grid includes a square panel 
having associated With it the means of detecting the loca 
tions of tWo simultaneous ?nger touches on its surface. 

[0046] Preferably, the selected characteriZing symbol can 
be entered through the input grid by means of tWo ?ngers 
simultaneously tapping in an input grid. 

[0047] Preferably, the identify of the symbol as Well as the 
associated physical characteristics are sent from said device 
to an electronic processing means. 

[0048] Preferably, the input grid includes a touch-type 
sensor pad. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] Preferred Embodiments of the present invention 
Will noW be explained by Way of examples and With refer 
ence to the accompanying draWings in Which: 

[0050] FIG. 1 illustrates a preferred layout of a device for 
character input or retrieval provided With six selection keys 
for the symbols (1) of FIGS. 2a-2f as Well as a multi-touch 
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input grid (2) for specifying the location of each character 
element Within the tablet and a cable (3) connected to the 
keyboard port of a computer; 

[0051] FIGS. 2a-2f shoWs six symbols that represent a 
preferred selection of geometric elements of Chinese char 
acters suitable for use in the present invention; 

[0052] FIGS. 3a-3f shoWs examples of the geometric 
elements FIGS 2a-2f taken from Chinese characters, and the 
corresponding de?ning points used to specify the position, 
siZe and angle of the elements; 

[0053] FIG. 4 illustrates a further example of a character 
indicating a plurality of character elements Which can be 
identi?ed in the character and used for input purposes; 

[0054] FIGS. 5a-5b shoW a narroW character “a” illus 
trating the adjustment of its aspect ratio in the database so 
the Whole area of the input tablet can be used to input its 
geometric attributes; 
[0055] FIG. 6 shoWs an example of a character “1%” 
illustrating the present invention; 
[0056] FIGS. 7a-7a' shoW any example of a character “E” 
illustrating the tWo character elements used to input this 
character. For each character element the user presses a key 
With the correct symbol, then taps the input grid simulta 
neously With tWo ?ngers to input the location of the elements 
in the character; 

[0057] FIG. 8a shoWs the character of FIG. 7 and indi 
cates the portion of the character Which is to be speci?ed by 
using the present preferred method into an electronic device 
by utiliZing the character element “”; 

[0058] FIG. 8b shoWs the user selecting the character 
element “” appropriate for representing the selected portion 
of FIG. 8a and inputting the symbol into the electronic 
device by using a single ?nger, namely, the left-hand thumb; 

[0059] FIG. 8c shoWs an user specifying the tWo location 
points of the de?ning portion of the character element; 

[0060] FIG. 9 is a How chart illustrating the simpli?ed 
logic steps in connection With the preferred character input 
and retrieval method. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0061] In the proposed invention, a neW input device that 
has been optimised for Chinese and other non alphabet 
based languages Will be described. The information input 
relates substantially to the visual appearance of the Chinese 
characters and generally comprises a small set of common 
geometrical elements. These elements are extremely easy to 
use, because each user of Chinese has already learned to 
Write the strokes of each character. All Chinese input users 
Will have this information of character geometry respective 
of age, expertise, literacy, education or intelligence. 

[0062] (1) Use of a Input Grid to Input Geometry 

[0063] In order to make it easy to enter geometrical 
information about characters, the input device of the current 
invention preferably incorporates a square panel capable of 
detecting tWo simultaneous ?nger touches. Since Chinese 
characters are also approximately square, the input device 
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user can input to this input grid elements of any Chinese 
character in the same location, siZe and angle as they appear 
in the original character. 

[0064] The area of the input grid is preferably cornpletely 
used for input, so that the character is alWays input as if it 
occupied the total area of the panel, from top to bottom and 
from left to right. This means that information input by the 
user can shoW very accurately the location, siZe and angle of 
elements of the character’s structure. 

[0065] (2) Use of Multiple Sirnultaneous Finger Taps 

[0066] In order to achieve a rapid rate of character input, 
a new method of entering data is desirable. In the proposed 
method, tWo ?ngers are simultaneously tapped on the input 
grid, to input the coordinates of character elernents. 

[0067] The use of tWo ?ngers to simultaneously tap on the 
input grid greatly increases the amount of information input 
to the computer. For example, if the user tops one ?nger on 
a input grid, he may choose from thousands of locations. If 
he taps tWo ?ngers sirnultaneously, he is choosing from 
millions of combinations of locations. Compared to using 
keystrokes on the standard QWERTY keyboard, When tWo 
?ngered tapping on a input grid is used, much more infor 
rnation is input, and characters are retrieved more quickly. 

[0068] The tWo-?ngered tapping proposed in this inven 
tion is based on a natural form of human communication, the 
use of hand gestures. This input method is easier to learn 
than the somewhat unnatural ten-?ngered method used to 
operate the standard keyboard 

[0069] (3) Choice of Character Elements 

[0070] Chinese characters have a large variety of attributes 
that can be input, because many character are complex 
structures. In order to achieve high-speed character input the 
choice of shapes have been made according to design 
requirements as indicated beloW. 

[0071] 1. Must be a small set. In the current invention, 
only siX character elements are used, and they are selected 
by the ?ngers of one hand. If a large number of character 
elements were used, the input speed Would be sloWer. 

[0072] 2. Must occur frequently among all Chinese char 
acters. This input device requires input of at least tWo 
attributes to retrieve each character. Therefore, the character 
elernents selected must occur so frequently in Chinese 
characters that there are at least tWo of them present in 
nearly every character. 

[0073] 3. Must vary a lot in location and orientation and 
siZe. The user inputs the location, siZe and orientation of 
each geornetric element in order to differentiate one char 
acter from another. If the input method used large elements 
such as radicals, that do not vary much in orientation, the 
value of the information input Would be limited. 

[0074] 4. Slightly curved lines are treated as strait lines. It 
Would be very dif?cult for users to distinguish betWeen 
slightly curved lines and straight lines. 

[0075] 5. Strongly curved lines are ignored. Straight lines 
can be input very easily With this input device, but strongly 
curved lines Would be difficult to input. 

[0076] To meet the above requirements, the proposed 
invention employs the siX syrnbols shoWn in FIGS. 2a-2f as 
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the preferred character elements to be used for Chinese in 
this input device and input system. 

[0077] The siX character elernents shoWn in this invention 
have been selected on the above principles. The de?nition of 
the character elements, and even the use of additional 
elements, may be necessary during the optimisation of the 
input device. 

[0078] The Preferred Input Device 

[0079] The preferred input device of this invention is 
intended to be connected to a computer or other language 
processing system, in place of the standard keyboard. While 
this preferred input device provides outstanding perfor 
rnance to the character input method to be described beloW, 
it should be appreciated that other appropriate devices can 
also be used Without loss of generality. 

[0080] The preferred input device, see FIG. 1, comprises 
three main components: 

[0081] 1. SiX conventional key sWitches used to 
select character elements of characters. 

[0082] 2. A input grid that can sense and record two 
simultaneous ?nger taps. 

[0083] 3. AsoftWare program that includes a database 
of character attributes. 

[0084] 
[0085] The input device incorporates a ?at, square input 
grid, that can detect two simultaneous ?nger taps. See FIG. 
1(2). 
[0086] SiX Keys Used to Select Character Elernents 

Input Grid 

[0087] The input device also incorporates a set of siX keys 
marked with symbols representing character elernents found 
in Chinese or other non alphabet-based characters, see FIG. 
1(1). When one of the siX keys is activated, it controls Which 
of the siX character elements is input by the input device. 

[0088] The set of character elements used for Chinese 
characters is shoWn in FIGS. 2a-2f. Typical examples of 
character elernents taken from the GB character set are 
shoWn in FIGS. 3a-3f. De?nitions of the character elements 
are shoWn in Table 1. 

[0089] The Input Device SoftWare, Including the Database 

[0090] In order to use this input device With a computer, 
or other language processing system, a set of Chinese or 
other non-alphabet-based characters must be present. Corn 
rnon sets include GB sirnpli?ed Chinese, GBK sirnpli?ed 
and traditional characters, Big5 traditional Chinese and 
Unicode Chinese. 

[0091] A database that forms part of the input device 
contains, for every character in a speci?c character set, a 
record of all of its character elements, with the coordinates 
of the tWo input points on each. 

[0092] Each time the user inputs a character elernent, data 
comprising the type of character element, and its coordinates 
is sent from the input device to the database. The software 
program searches the database and identi?es a subset of 
characters that contain a character element with the same 
coordinates. 
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[0093] The Input Method 

[0094] Chinese characters in their modern form are con 
structed predominantly of straight lines, and nearly-straight 
lines. When these straight and nearly straight lines join or 
cross, they create very simple character elements, that occur 
With extremely high frequency throughout all Chinese char 
acters. The most common of these elements, one or more of 
Which occur in every Chinese character, include the pre 
ferred set used in the input method:line, angle, butt-join, 
intersection, open rectangle, and rectangle. 

[0095] FIGS. 2a-2f, shoWs the preferred character ele 
ments Which can be used in the process of uniquely identi 
fying a character from a database of characters. These 
symbols are selected because of their frequent appearance in 
the present language of interest, namely, Chinese. 

[0096] In the present invention, the user is able to specify 
the location of each character element in the character by 
simultaneously tapping the input grid With tWo ?ngers in the 
corresponding position. 
[0097] When the user inputs the location of a character 
element, it is transformed from being an extremely common 
attribute of the character to an extremely rare attribute. 
Character elements vary enormously in respect of their 
location, siZe and angular orientation. When a database is 
searched to ?nd characters possessing a character element of 
a speci?c location, siZe and angle, only a small number of 
characters, 20-60 may be identi?ed. If the user enters tWo 
character elements, the database search Will usually yield 
only one character that matches both character elements. 

[0098] It should be appreciated that the invention can be 
used equally Well for other types of character-based lan 
guage systems. For example, by using different character 
iZing symbols in language systems Where the characters are 
constructed differently from Chinese. For example, instead 
of using symbols based on straight lines, components having 
curved parts could be used. 

[0099] Visual Approximation 

[0100] In the description beloW, the present invention Will 
be explained by reference to a preferred set of character 
elements: the line, butt-joint intersection, open rectangle, 
rectangle. Although the input method is based on identifying 
these elements in characters, the identi?cation process is 
alWays a visual approximation. For example, many lines in 
Chinese characters are curved, but if the curve is small, We 
can regard them as straight and identify them as part of an 
angle, a line, or one of the other elements. 

[0101] Often, a character element may be distorted, or 
shrouded by nearby parts of the character, so that identi? 
cation becomes ambiguous. Any kind of uncertainty asso 
ciated With identi?cation of the character elements Will 
reduce the speed of language input and cause errors. To 
minimise this problem, the user of this input device must be 
provided With rules for identi?cation and input of character 
elements. 

[0102] Use of the Character Elements 

[0103] The use of the character elements Will noW be 
further explained by reference to FIG. 4 in Which a Chinese 
character “€” is shoWn. This Chinese character “g” consists 

of three discrete elements, namely; “A”, “—”, “E1”. If the 
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slight curvature of some lines is ignored, then the character 
elements of this character can be represented very easily by 
three of the symbols in this invention, namely, 1b, 1a, and 

[0104] FIGS. 3a to 3f illustrates the tWo points on each of 
the character elements that shoW the location of the ?nger 
taps used to input them to the input grid. 

[0105] Description of Input Sequence 

[0106] FIGS. 7a to 7d, shoWs the tWo stages by Which the 
input device user inputs the character “#75” as a demonstra 
tion of the present invention. During normal Chinese lan 
guage input, the tWo-stage process takes place in a faction of 
a second. 

[0107] (1) The user ?rst identi?es in the character tWo 
character elements, from the set of six that are represented 
by the symbols in FIGS. 2a-2f. The user may enter any 
character element and the database that forms part of the 
input device Will use the information to identify the desired 
character. HoWever, poor choice of character elements can 
sloW the input process, and therefore the input device 
supplier Will provide guidelines to the choice of character 
element. In this case, We shall assume the user ?rst selects 
2c, the butt-joint. 

[0108] (2) The user presses the key With the butt-joint, 
symbol, and this information is sent to the database. 

[0109] (3) The user taps tWo ?ngers of one hand on the 
input grid, to specify the location of the butt-joint. By using 
tWo points to specify the location of the butt-joint, the user 
is specifying the location, siZe and angle of the butt-joint in 
the “E” character. The input grid detects the ?nger taps, and 
generates the coordinates of each tap: (XlYl, XZYZ). This 
information is sent to the database. 

[0110] (4) The user cannot specify the location of the 
butt-joint With perfect accuracy and is likely to make a small 
error. Therefore, When the database receives the informa 
tion, it Will modify the coordinates using an error tolerance 
of, for example, 115%. 

[0111] (5) When the database receives the information 
from the input device that the user is inputting a butt-joint, 
With the coordinates (XlYl, XZYZ), it searches all the 
character records to identify the character that is indexed as 
having a butt-joint in that exact location. 

[0112] (6) It is most likely that, by chance, several char 
acters have a butt-joint in a similar location to the “E” 
character. In this case, the database softWare temporarily 
retains a record of the characters that contain a similar 
butt-joint, in the computer’s Random Access Memory. It 
does not matter if the database discovers many characters 

With the same butt-joint, provided that the “E” character is 
among those found. The user of the input device is not aWare 
of the temporary storage of the subset of characters. 

[0113] (7) Referring to FIG. 7C, the user presses the key 
With the symbol and taps the input grid With tWo ?ngers to 
specify the coordinates of the rectangle in the character. 

[0114] (8) The database searches for a second time, but 
this time, it only searches the subset of characters that has 
already been retrieved and held in computer memory. It is 
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most likely that only one character, that is “E”, Will contain 
the rectangle element, so this character is displayed on the 
computer screen, FIG. 7d. 

[0115] FIGS. 861-86, shoWs the use of the user’s hand to 
operate the symbol key for “rectangle” and the use of a hand 
to specify the location of this character element in the 
character by tapping the input grid. 

[0116] The input process described above can be used for 
the retrieval of all Chinese characters. Of course, the com 
puter must have the correct character set, and the database 
softWare must be programmed for use With that character 
set. 

[0117] Some Chinese characters may be retrieved by input 
of a single character element, While in other cases, three 
character elements must be entered. For most characters, 
retrieval Will result after tWo character elements have been 
input 

[0118] A?oW chart explaining the present invention Which 
is essentially a summary of the present invention is shoWn 
in FIG. 9. 

[0119] Aspect Ratio Compensation 

[0120] Chinese characters are often Written by students in 
a ruled grid. Characters are regarded as approximately 
“square” and the grid of rules is used With a system called 

‘Kau Gung Grid’ (71.53%) to facilitate the correct positioning 
of strokes and radicals Within the characters. 

[0121] In the present invention the input device user 
locates each character component Within a square input grid 
that corresponds precisely With the square outline of the 
character. 

[0122] Although most characters are square, a feW char 
acters are Wider, or narroWer than the square shape, for 

example, these three characters are narroW “EH”, “E”, “i”. 
This means that the input grid is too Wide to represent some 
characters and too high to represent other characters. If a 
user tried to locate character elements of Wide or narroW 
characters in the square input grid, the user Would not be 
sure Where the top and bottom, or left and right edges of the 
character should be located, and errors Would result. 

[0123] To eliminate this problem, during original pro 
gramming of the database, Wide or narroW characters are 
digitally “re-mapped” (distorted to become exactly square) 
before input of their character elements. As a result, users 
using this input device may alWays use the full area of the 
input grid, as if all characters Were perfectly square in shape. 

[0124] Example of Character Exploded 

[0125] 
“it” is shoWn, together With some of the character elements 
that can be used for input of this character. The user can 
choose to input any of the character elements shoWn. HoW 
ever, a skilled user Will possess the knoWledge required to 
select character elements that differentiate the character 
from any similar characters and therefore can ensure that the 
character is retrieved from the database after the minimal 
input effort. 

In FIG. 4, the rather complicated Chinese character 
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[0126] User Error Compensation 

[0127] When character elements are entered to the input 
grid, skill is required to locate them correctly, so errors are 
made that vary betWeen users. If inaccurate data is sent to the 

database, it Will fail to retrieve the correct characters. To 
compensate for this error, the coordinate values for character 
elements are modi?ed With a “tolerance” value for user 

error. For example, if the X-coordinate of a character ele 
ment is 20 mm, and the user error compensation is set to 
10%, then the value is modi?ed to 20:10%. 

[0128] When the database searches for that character 
element, it Will not search for 20 mm, but for a range of 
values betWeen 20:10%. This means that more characters 

Will be found by the database search. HoWever, even if the 
user made a slight error in inputting the coordinates, the 
database Will still ?nd the correct character. The user error 
compensation can be adjusted as a softWare function. 

[0129] NeW users make relatively large errors, and need to 
set the user error level to a high value. When the user inputs 

a character element, a larger subset of characters Will be 
retrieved, and this may mean that more character elements 
need to be input in order to retrieve the correct character. 
Experienced users make smaller errors, and can set the user 
error level to a loW value. When the user errors level is set 

to a loW value, the subset of characters retrieved is small, 
and feWer character elements need be input to retrieve the 
correct character. 

[0130] Alternative Embodiment: Three Finger Tap Ver 
sion 

[0131] A second embodiment of the invention comprises 
the preferred embodiment as described above, but incorpo 
rating a input grid that can discriminate three simultaneous 
?nger taps and output the coordinates. 

[0132] The use of three ?ngers to simultaneously tap the 
input grid enables geometry components such as the angle, 
the butt-joint and the open rectangle, to be speci?ed more 
accurately using three touch points, and this can speed 
character retrieval, at the expense of a more difficult ?nger 
movements during input. The datum points for the character 
elements that use three ?nger taps may be selected to meet 
the design objectives of the embodiment. 

[0133] Tables A summary of the preferred character ele 
ments together With a description of their particular features, 
as Well as the de?ning points are set out in Tables 1 and 2. 

TABLE 1 

De?nitions of character elements 

Line A straight line With one or both ends unconnected 
Angle Any angle formed between tWo lines 
Butt-joint TWo stokes forming a butt joint any angle 
Intersection The intersection of tWo lines at any angle 
Open Three sides of a rectangle With at least one unconnected end 
Rectangle 
Rectangle A rectangle irrespective or external connections 

Note: Character elements may have any angular orientation in characters 
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[0134] 

TABLE 2 

Datum Points to input on Character elements 

Line The tWo end-points 
Angle The end-points of each line aWay from the apex 
Butt-joint Foot of stem & junction of stem and crossbar 
Intersection Equidistant points on right-learning stroke 
Open The tWo corrier points 
Rectangle 
Rectangle The end-points of the right-leaning diagonal 

[0135] While the improved character input method 
described above has been described by reference to the six 
symbols set out in FIGS. 2a-2f, it Would be appreciated that 
some or all of the symbols may be selectively used and other 
appropriate symbols of a similar nature or structure may also 
be utilized Without loss of generality. Also, While the present 
character input method has been explained by reference to 
the simultaneous tapping of both-?ngers on a square input 
grid, it should be appreciated that the inputting is not limited 
to the simultaneously tapping of tWo ?ngers and can be input 
by sequential positioning of the ?ngers or other appropriate 
input devices or, alternatively, the symbol de?nition may be 
by simultaneously tapping of more than tWo ?ngers. Fur 
thermore, While a square input grid has been described 
above, it should be appreciated that the inputting grid can be 
made into a rectangular or other appropriate shapes Without 
affecting the scope of the invention. 

[0136] While the input device of the present invention has 
been explained by reference to a discrete input device With 
a speci?c layout of the symbol keys and the input grid, it 
should be appreciated that the symbols marked on the 
surface of the input keys may be arranged in a different 
sequence or may comprise a selection of the available 
symbols or include additional keys. In addition, the input 
device may be integrated into another apparatus as a part 
thereof. Of course, the layout of the keys as Well as the 
positions of the grids are only provided for illustration and 
can be arranged in other appropriate Ways. While the present 
invention has been explained and illustrated by reference to 
preferred embodiments of methods and devices described 
above, it should be appreciated that those examples are only 
provided to assist understanding of the present invention and 
should not be construed as limiting to the scope of the 
invention. The scope of the invention of course covers 
deviation or modi?cations Which are trivial or obvious to 

persons skilled in the art. 

1. A method of inputting a character into an electronic 
device having a database of characters including the folloW 
ing steps: 

(1) selecting a character element or other characterizing 
symbol from a plurality of preselected symbols, said 
characterizing symbol being visually similar or equiva 
lent to at least a portion of said character; 

(2) entering said characterizing symbol into said elec 
tronic device by specifying the position, orientation 
and/or relative size of components of said characteriz 
ing symbol by means of tWo ?ngers simultaneously 
tapping in an input grid; and 

Jan. 30, 2003 

(3) performing steps (1) and (2) a number of times such 
that the database receives sufficient information to 
uniquely identify the said character. 

2. A method of claim 1, Wherein said characterizing 
symbol is entered into said electronic device through a 
square input grid at a location and orientation relative to the 
square grid that is identical to the location and orientation of 
the character element relative to the said character. 

3. A method of claim 2, Wherein said input grid bears a 
grid of lines intended to assist the user in locating his hand 
during input. 

4. A method according to claim 1, Wherein said charac 
terizing symbols can be de?ned by using tWo de?nitive 
points on said input grid. Entering said characterizing sym 
bol in to said electronic device by specifying the position, 
orientation and/or relative size of components of said char 
acterizing symbol by means of tWo ?ngers simultaneously 
tapping in an input grid. 

5. A method according to claim 1, Wherein said charac 
terizing symbols include one or a combination of the sym 

bols: / h l \- ><[: ljregardless of the size and orienta 
tion and minor variation of said symbols. 

6. A method according to claim 1, further including 
adjusting the aspect ratio of a character to near unity for 
specifying its physical characteristics both in the database 
and in the input grid. 

7. A method according to claim 1, Wherein said method 
includes search by a processing means for characters having 
said symbol and said physical characteristics of said symbol. 

8. A character input device for an electronic device 
including a plurality of input selections corresponding to a 
plurality of input selectable characterizing symbols and an 
input grid on Which the relative size, orientation and/or 
position of said selected symbol can be de?ned and input 
into said electronic device. 

9. A device according to claim 9, Wherein said selectable 
characterizing symbols include one or some of the folloWing 

Symbolsi/ {*1 \v XI: El 
10. A device according to claim 8, Wherein said input grid 

includes a square panel having associated With it the means 
of detecting the locations of tWo simultaneous ?nger touches 
on its surface. 

11. An input device according to claim 8, Wherein said 
selected characterizing symbol can be entered through the 
input grid by means of tWo ?ngers simultaneously tapping in 
an input grid. 

12. An input device according to claim 8, Wherein the 
identify of said symbol as Well as the associated physical 
characteristic are sent from said device to an electronic 
processing means. 

13. A device according to claim 8, Wherein said input grid 
includes a touch-type sensor pad. 

14. An input device according to claim 8, Wherein said 
selected characterizing symbol can be entered through the 
input grid using tWo de?nitive points. 

15. A method of inputting a character into an electronic 
device having a database of characters including the folloW 
ing steps: 

(1) selecting a characterizing symbol of said character 
from a plurality of pre-selected symbols, said charac 
terizing symbol being visually similar or equivalent to 
at least a portion of said character; 
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(2) entering said characterizing symbol into said elec 
tronic device by specifying the position, orientation 
and/or relative siZe of components of said characteriZ 
ing symbol; 

(3) performing steps (1) and (2) one or more times until 
said character has been selected. 

16. A method of claim 15, Wherein said characteriZing 
symbol is entered into said electronic device through a 
substantially square input grid. 

17. A method of claim 15, Wherein said physical charac 
teristics including the relative siZe of components, position 
and/or orientation of said characteriZing symbols are input 
With reference to a grid in Which the character to be selected 
is squarely ?tted. 

18. A method according to claim 15, Wherein said char 
acteriZing symbols can be de?ned by using tWo de?nitive 
points on said input grid. 
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19. A method according to claim 15, Wherein said char 
acteriZing symbols include one or a combination of the 

symbols / [\ ; \- XI: Uregardless of the siZe and ori 
entation and minor variation of said symbols. 

20. Amethod according to claim 15, Wherein said method 
includes search by a processing means for characters having 
said symbol and said physical characteristics of said symbol. 

21. Adatabase of characters Wherein the characters in said 
database are categoriZed according to a plurality of symbols 
and the characters are indeXed according to the physical 
characteristics, including siZe, orientation and/or position, 
associated With each symbol With reference to the physical 
locations of said symbols or a visual equivalence of said 
symbols in said characters. 


